Dephosphorylation-dependent sorting of SR splicing factors during mRNP maturation.
SR proteins are a family of sequence-specific RNA binding proteins originally discovered as essential factors for pre-mRNA splicing and recently implicated in mRNA transport, stability, and translation. Here, we used a genetic complementation system derived from conditional knockout mice to address the function and regulation of SR proteins in vivo. We demonstrate that ASF/SF2 and SC35 are each required for cell viability, but, surprisingly, the effector RS domain of ASF/SF2 is dispensable for cell survival in MEFs. Although shuttling SR proteins have been implicated in mRNA export, prevention of ASF/SF2 from shuttling had little impact on mRNA export. We found that shuttling and nonshuttling SR proteins are segregated in an orderly fashion during mRNP maturation, indicating distinct recycling pathways for different SR proteins. We further showed that this process is regulated by differential dephosphorylation of the RS domain, thus revealing a sorting mechanism for mRNP transition from splicing to export.